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S E C T I O N  I1 

T H I S  S E C T I O N  INCLUDES T H E  DOCUMENT REQUIREMENT LIST 

(DRL) LISTING OF RELIABILITY AND QUALITY ASSURAKCE 

SOFTWARE REQUIREMENTS FOR TEE APOLLO PROGRAM. 

PREPARATION INSTRUCTIONS FOR T H E  ( D R L )  AND -THE DOCU- 

MENT REQUIREMENT D E S C R I P T I O N  (DRD) WITH AN EXPLANATION 

OF DOCUMENT T Y P E S  ARE SHOWN ON ATTACHMENT 1, 

. -  - 
____A - -- ____ -- __-- .. ___-. _/-.---- 

._-e- .. __--. -__--- - . _ _ _  . ._ _ _ _  - , .. 
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Classification - The documentation listed herein shall be 
classified by types as follows: 

Type 1 - Documentation requiring written anprovzl 
by the procuring activity prior to irnple- 
mentation into the procurement or develop- 
ment program. 

Type.11 - Documentaticn received by the procuring 
activity for reviesr not later than four 
weeks prior to project implementation. 

?'ype I11 - Documentation submitted to the procuring 
activity f o r  coordination, surveillance, 
or information, 

Type IV - Documentation, retained by the contractor, 
that is to be m8de available to the pro- 
curing activity upon request. The contr- 
actor shall furnish a list, by subject, 
to the procuring activity. 

PXPAilLlTIOX INSTRUCTIONS 

The Document Requirements List ( D R L ) ,  IJASA Form 1106 should be 
prepared in accordance with the requirements of NPC 500-6, 
Apollo Docmentation Instruction (ADAI) . \-_ - c___._. - -- 

A Document Requirements Description (DRD) , NASA Form 1107 should 
be prepared in accordance with the requirements of NPC 500-6 
f o r  each document listed on the DRL. 
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SECTION 111 

THIS SECTION INCLUDES REPRESENTATIVE EXAMPLES OF 

RELIABILITY AND QUALITY ASSURANCE WORK STATEMENTS 

INCLUDED IN REQUESTS FOR PROPOSALS. 
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_ -  

WORK STATEMENT 

_ -  -- - 
~.O--RELIP;BILITY 

- 1.1 General 

The contractor s h a l l  develop and implement a r e l i a b i l i t y  program' 

._  . .  

plan i n  accordance with the  proviisons of NPC 250-1 and instruc- 

t i o n s  contained i n  the  following paragraphs. Th i s  r e l i a b i l i t y  

program plan, when approved i n  writ ing by t h e  contracting o f f i ce r ,  

s h a l l  become a pa r t  of t he  Work Statement of the contract .  

The object of the  r e l i a b i l i t y  program s h a l l  be t o  assure t h a t  t h e  

probabi l i ty  of successful performance of the  technical require- 

ments as specif ied i s  0. at % 

confidence. 

( I f  addi t ional  r e l i a b i l i t y  goals are desired, they should be 
inser ted here) 

1.2 NPC 250-1 Defini t izat ion 

. 1.2.1 General 

Wherever t h e  term "cognizant NASA i n s t a l l a t i o n  appears i n  

NPC 250-1, it s h a l l  mean . 
Specif ic  paragraphs of NPC 250-1 

The following -- ingtnrctions- ref er-to- spec i f ic  paragraphs of 

/ 

_ -  1.2.2 
- _-- .- 

...- - - 
-- - __- - NPC 250-1 as indicated. . __-* - -- 

. .  

2.3 Rel i ab i l i t y  program reviews s h a l l  be conducted each 

as w e l l  as a t  major milestones 

i n  the  program and as requested by t h e  contractor.  

(Give spec i f ic  guidance on those aspects of control  f o r  

which t h e  NASA i n s t a l l a t i o n  has spec ia l  requirements and, 

2.4 

if appropriate,  for t he  preferred system of control.)  



2.6 (Lis t  those elements o f t h e  system considered by NASA t o  be 

"Major" i n  terms of the  need f o r  r e l i a b i l i t y  control  by a 

formal r e l i a b i l i t y  program, The l i s t  may be ident i f ied  as 

"suggested" where it is  desired t o  obtain contractor inputs 

for  subsequent negotiation, ) 

2.6.3 ( Indica te  those of t h e  system elements l i s t e d  as "major" 

which are considered by NASA t o  require  use of res ident  

prime contractor representatives i n  subcontractor fac i -  

l i t ies .  
-__ _ _ _ _  c - -- -- - - -_-_.-- -- 

This l i s t  may be ident i f ied  as "suggested" where 

it i s  desired t o  defer t h e  f i n a l  decision u n t i l  spec i f ic  

information on subcontracts is  proposed. ) 

2.7 Components and s^ubsystems which w i l l  be furnished t o  the  

contractor by NASA f o r  inclusion i n  h i s  equipment are 

iden t i f i ed  i n  . Operating and physical charac- 

t e r i s t i c s  and necessary r e l i a b i l i t y  data a r e  a lso  included 

i n  (Table X) . 
3.2.1 (It is  possible t h a t  "mission p r o f i l e  performance require- 

ments" may not be appropriate f o r  use w i t h  t h i s  contract. 

If so, amend t h e  statement t o  read "operational perfor- 

mance requirements". 

The maximum period between submitting updated funct ional  3.2.2 

block diagrams s h a l l  not exceed . 
3.3 (Specify t h e  milestone o r  t i m e  at which the  i n i t i a l  predict ion 

is required and t h e  succeeding r s j o r  o r  intermediate milestones 

a t  which revised predictions are required, 

p r i a t e ,  prescribe t h e  method of prediction t o  be used and 

A l s o ,  i f  appro- 

_ -  - 
furnish de ta i led  supplemental guidance.) __--- .- ---- - - 

-C-.L------- 
/---- 

__.__.-e -7- _ _  - - -- - _ -  . -- . _  



I 
* .  

3.4 

__-- -. -- 

3.5 

3.7 

3.8 

a) A Failure Mode and Effect Analysis (FbEA) shall be 

performed on end item equipment design in accordance with 

NPC 250-1 Paragraph 3.4 or 

A criticality analysis by criticality class or number b) 

shall _ -  be performed on each end iten equipment design in 

accordance with ( 
..- - - 

The contractors efforts concerning Maintainability and Elimi- 

nation of Human Induced Failures shall be based on 

and MIL-STD-803. 

(If a specific format and numbering systep'is desired, so 

specify. 1 

Modifications to the contractors existing standards and 

specifications will be kept to a minimum, consistent with 

equipment requirements. NASA Design Criteria to be incor- 

porated in the contractor's and subcontractor's design stan- 

3.9.1 

_ _  - 
3.902 

dards systems is contained in Appendix _X . 
no requirement to incorporate NASA Design Criteria in the 

contractor's or subcontractor's design standards systems. 

(or) there is 

(On some contracts, it may not be desirable to have the 

contractor establish a group of parts and materials 

specialists. In such cases, indicate that paragraph 3.9.1 
.. - - 

is not a requirement.) ____._ _ .  ___ ..--- 
_c- - 

(Table X) Lists parts already proven on other systems. The 

contractor shall use these parts where applicable so as to 

limit the scope of his parts selection effort. 



3.3.3 (Table X) Lists the specifications for parts already 

proven on other systems, or Table X lists the specifi- 

cations (for parts already proven in other systems) pro-. 
// ' 

/ 

> -  
* *  vided with this requirement. --- 

-/----- ___ _- -- -- 
4,3,4 Reliability- demonstr&tion tests will be conducted in 

accordance with section 3.7 of NPC 5OO-lO. The Reliability 

Evaluation Plan shall identify all items of hardware and the 

__C_L_____ ___-- - - .-- -- - - ---- 

number of each type to be subjected to reliability demon- 

stration tests, 

4.4 Reliability assessments shall be scheduled and performed 

(at 3 month intervals) , "he assessments shall be an up- 

dating of the predictions of paragraph 3.3 of NPC 250-1 

I 

5 .  Documentation of Reliability Program 

The contractor shall furnish or have available the documen- 

tation listed in the "Document Requirements List" (DRL) , 
NASA form 1106. This list will be accompanied by a specific 

Document Requirement Description" (DRD) for each document on 11 

the DRL. (See Examples) 

/ 
-/ 

---- --- -The-references to types of documentation in the title column -____.- -- 

ere explained in Attachment I,. 
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, .  QUZSTTY ASSURANCE PROVISSONS 

NPC 200-3 CONTRACTS 

1.1 "Wherever the phrase ' cogn izan t  NASA i n s t a l l a t i o n '  i s  used ,  it 

I1 s h a l l  mean ( 1. 
. .  

1.2 "The Supplier sha l l  establish and m a i n t a i n  an i n s p e c t i o n  system 

which s a t i s f i e s  the requ i r emen t s  of NASA Q u a l i t y  P u b l i c a t i o n  

NPC 200-3 'Xnspect ion System P r o v i s i o n s  for S u p p l i e r s  of Space 
, 

Materials,  Par t s ,  Components and S e r v i c e s ' . "  

1.4 " D e t a i l e d  r e l i a b i l i t y  r equ i r emen t s  are stated i n  the R e l i a b i l i t y  

c 

,- 
_Y 

S e c t i o n  of t h i s  work s t a t e m e n t  ( S e c t i o n  1. 
_- 

r( 
.. _-  

1.5 When i n s p e c t i o n  p l a n s  for  s p e c i f i c  subcon t rac t&s  or for sub- 

c o n 2 r a c t o r s  of specl-fic equipment are r e q u i r e d  t o  be t r a n s m i t t e d  

- ___-- --- - - - ___----- 
-2 _- _-- - 

_____ -- -.--- -- -- 

through the prime c o n t r a c t o r  t o  the '(NASA Cen te r )  f o r  review o r  

approval ,  the s u b c o n t r a c t o r s  o r  equipment shall  be l i s t e d .  Trans- 

m i t t a l  of these p l a n s  shall be i n  accordance  w i t h  the Document 

Requirements L i s t  (DRL) 

Example: "The f o l l o w i n g  s u b c o n t r a c t o r s  are r e q u i r e d  t o  

s u b m i t  i n s p e c t i o n  plans t o  the (pr ime con t r ac to r )  

for t r a n s m i t t a l  t o  the (NASA C e n t e r )  :" 

. .  . .  . .  . .  

, . .  . .  
. .  . s , .  , 

. .  

. '  . . .  . .  
. .  . .. .. .. . ' . 



2.2  "The supplier shall prepare and maintain a written inspection 

plan which shall be submitted to the (NASA Center) in 

accordance with the Document Rsquh33menk8 L i s t , ( D m ) ,  NASA ~ o r m  

I 1  1106 which is a part of this work statement (Appendix.], 

3.1 When the prime contractor invokes NPC 200-3 in subcontracts, 

the subcontractor shall furnish the required documentation to 

him. The prime contractor shall forward copies,to the 

(NASA Center) or its designated representative in accordance 

with the DRL. 

"An equivalent specification proposed by the prime contractor 

in lieu of NPC 200-3 for procurements, shall be submitted to 

the (NASA Center) for review. at least two weeks prior to its 

use in procurement documents." 

When so required by the procuring agency for off-the-shelf 

and commercial items, the following statement shall be 

included in the work statement: 

"All receipts at the contractor's plant, including 

'off-the-shelf ' and commercial items, shall be 

clear3 y identified and this ideqtity maintained' 

in storerooms and during processing in order that 

items procured under NASA contract may be readily 

recognized. 
. .  i 



3 . 3  Sfhen it is  ' a n t i c i p a t e d  o r  determined that  Government Furn ished  

Broperty (GFP) w i l l  be f u r n i s h e d  t o  the s u p p l i e r ,  specific 

i n s t r u c t i o n s  r e g a r d i n g  the  t e s t i n g ,  i n s p e c t i o n  and h a n d l i n g  

o f  the GFF shal l  be i n c l u d e d  i n  the work s t a t emen t .  A l s o ,  

when GFP is  t o  be used  as is  wi thou t  f u r t h e r  i n s p e c t i o n  or 

. .  t e s t i n g ,  t h i s  shal l  be s t a t e d .  

3.5 "Su,s?Liers of fabricated ar t ic les  shal l  supp ly  test  specimens 

of r a w  materials w i t h  the fabricated articles f o r - v e r i f i c a t i o n  

tests as requi-red-by the (EASA Center) ." 
. _ _ _ _  -- - _ _ _ - -  - __--- 

.- - 
._ - - I 

3.6 I n s p e c t i o n s  and tests d e s i r e d  b u t  n o t  con ta ined  i n  specifica- 

t i o n s  and s t a n d a r d s  r e f e r e n c e 6  i n  t h i s  work s t a t e m e n t  shal l  

be s t a t e d .  

3.7 Any s p e c i a l  processes such  as p l a t i n g ,  anodiz ing ,  rad iography,  

magnetic particle and l i q u i d  p e n e t r a n t  i n s p e c t i o n ,  heat' 

t r e a t i n g ,  weld ing ,  s o l d e r i n g ,  etc.,  and/or equipment which 

are r e q u i r e d  to be approved or c e r t i f i e d  shal l  be s t a t e d .  Any 

requi rements  for  p e r s o n n e l  c e r t i f i c a t i o n  shal l  be s ta ted.  

3.11 Xr-y 'special pack ing  and marking r equ i r emen t s  that  d i f f e r  f r o m  

ICC Regu la t ions  shall  be stated. 

3-12 Requirements fo r  sampling i n s p e c t i o n ,  i f  applicable, o r  special 

i n s t r u c t i o n s  €or s c r e e n i n g  i n s p e c t i o n  i n  l i e u  of sampling shal l  

be s t a t e d .  

3-13 Requirements for  mechanical  o r  e l e c t r o n i c  d a t a  p r o c e s s i n g  shal l  
4 

be s t a t e d .  
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1-2 "Wherever the phrase 'cognizant NASA ins ta l la t .dn '  is usedt i 

QUALXm ASSURANCE PROVISIONS 

200-2 CONTRACTS 
_. _- *- 

_c - -  -__.. - -  - - 

sha l l  mean (NASA Cencer  qoverninq the procurement) e " 
\ 

1.2'. "The contractor shall establish and maintain an effective qual i ty  

program to  sa t i s fy ,  as  a m i n i m u m ,  the requirements of NASA 

Quality Publication NpC 200-2 , 'Quality Program Provisions for  

Space System Contractors'. 

.1.2 .When the provisions of NPC 200-2 are  t o  be applied to  specific 

.major subcontracts, the contract sha l l  s t a t e  the subcontrdctor 

and/or eqaipment t o  which t h i s  provision applies. 

1 - 4  "Detailed r e l i a b i l i t y  requirements are stated i n  the Rel iabi l i ty  

I t  section of t h i s  work statement (Section - 1. 

1..5 .When quality program plans for specific subcontwactors or for 

subcontractors of specif ic  equipment are  required t o  be trans- 

mitted through (prime contractor) t o  the (NASA Center) for - 

review or  approval, -- the-subcontractor or  equipment sha l l  be 

__-- - _ -  __ _- - - ' 

----lis-ted. 
_. - ~ _ -  

Transmittal of these plans sha l l  be i n  accordance with 

the Document Requirements L i s t  (DRL). ExampJLe: "The following 

subcontractors are required t o  s u b m i t  quali ty program plans to 

(prime contractorj for  transmittal to  the (NASA Center) : 

- 



4.4 

5.1 

5.3.1 

A l i s t i n g  of  a l l  generic i t e m s  t ha t  do n o t  r e q u i r e  s e r i a l i za t ion  

of i d e n t i z i c a t i o n  by l o t  number a f t e r  f a b r i c a t i o n  shall be 

inc luded  i n  the work statonent. 

Any waiver of c o n t r a c t o r  r e s p o n s i b i l i t y  fo r  c e r t a i n  specific 

procured i t e m s  shall be stated; e,g. 

"Con t rac to r  r c e s p o n s i b i l i t y  i s  waived for  the adequacy and 

q u a l i t y  of the fo l lowing  i t e m s  and a r t ic les . "  

"Wnen the prime contractor  invokes NPC 200-2 o r  N?C 200-3 i n  

s u b c o n t r a c t s ,  the s u b c o n t r a c t o r  sha l l  f u r n i s h  r e q u i r e d  docu- 

men ta t ion  t o  h i m .  The p r i m e  c o n t r a c t o r  sha l l  forward  c o p i e s  __ - 
_-- 

t o  the (KASA Cen te r )  or d e s i g n a t e d  r e p r e s e n t a t i v e  ifi a c c o r d a m e  

w i t h  the D K .  
___ - - - / 

~ /---- 

____---e- 

-*---- ------- - __- - _- _____------- - - 
An e q u i v a l e n t  q u a l i t y  r equ i r emen t s  document proposed b y  the 

prime c o n t r a c t o r  i n  l i e u  of NPC 200-3 fo r  procurements  shal l  

be submi t ted  to  t h e  (NASA C e n t e r )  for review a t  least  t w o  weeks 

prior t o  i n c l u s i o n  i n  procurement documents." 

5.7 W e n  so r e q u i r e d  b y  the p r o c u r i n g  agency for "off-the-shelf" 

and c o r n e r c i a 1  i t e m s ,  the fo l lowing  shal l  be inc luded  i n  the 

work s t a t emen t :  

" A l l  receipts a t  the c o n t r a c t o r ' s  p l a n t ,  i n c l u d i n g  

'off-the-shelf' and commercial i t e m s ,  shall be c l e a r l y  

i d e n t i f i e d  and th i s  i d e n t i t y  main ta ined  i n  storerooms 

and d u r i n g  p r o c e s s i n g  i n  order tha t  i t e m s  p rocured  under  

NASA c o n t r a c t  may be r e a d i l y  recognized ."  
__-- 

-----z .---.---e - -__... --- 



/------.----- 

2.2 " Q u a l i t y  Program Docunentat ion shal l  be prepared and s u b m i t t e d  

as d e f i n e d  i n  the Document Requirements L i s t  (DRL) NASA Form 1106 

which is a p a r t  of t h i s  work s t a t e m e n t  ( } . " 
3.1.1 "The p r e l i m i n a r y  Q u a l i t y  Program P l a n  sha l l  be prepared accord- 

i n g  to . the requ i r emen t s  of NPC 200-2, Paragraph  3.1.1 and 

submi t ted  w i t h  the p r o p o s a l  i n  accordance  w i t h  the DRL. 

The f i n a l  Q u a l i t y  Program P l a n  i s  a d e t a i l e d  a m p l i f i c a t i o n  Of 

the p r e l i m i n a r y  p l a n  and sha l l  be submi t ted  af ter  c o n t r a c t  

award i n  accordance  w i t h  the DRL." 

4.2.2 "Applicable  preferred par t s  lists to  be inc luded  i n  t h i s  c o n t r a c t  

are attached as Appendix - .'I When the c o n t r a c t o r  is  r e q u i r e d  -- - -- , - -  

t o  establish preferred par t s  lists, the types of par ts  shal l  be 

described i n  the w o r k  s t a t e m e n t .  

4-3.1 Any a d d i t i o n a l  r equ i r emen t s  beyond NPC 200-2, Paragraph 4.3.1, 

fo r  documentation and s u b m i t t a l  of q u a l i f i c a t i o n  tes t  procedures  

shall be described .' 

4.3.5 "The q u a l i f i c a t i o n  s t a t u s  lists sha l l  be submi t ted  for approval 

t o  the (NASA Cente r )  i n i t i a l l y  and a t  i n t e r v a l s  i n  accordance 

w i t h  the DRL." 

4.4, When e l e c k r o n i c  o r  mechanized data p r o c e s s i n g  is required by the 
4.2.1 

procur ing  agency, the requ i r emen t s  for s u c h  data p r o c e s s i n g  sha l l  

be d e f i n e d  i n  the work s t a t e m e n t .  



6.1 When it is a n t i c i p a t e d  or d e t e r m i n e d  tha t  Government Furn i shed  

P r o p e r t y  (GFP) w i l l  be supplied t o  the c o n t r a c t o r ,  specific ' 

. .  
i n s t r u c t i o n s  r e g a r d i n g  the t e s t i n g ,  i n s p e c t i o n ,  and h a n d l i n g  

of the GFP shal l  be inc luded  i n  the work s t a t emen t .  Also,' 

when GFP i s  f u r n i s h e d  to be used as is without further t e s t i n g  

aa5 

Any 

the 

The 

i n s p e c t i o n ,  t h i s  sha l l  be s t a t ed .  

. .  . 

11.6e  

I 

special packing  and marking requi rements  tha t  d i f f e r  f r o m  

I C C  r u l e s  and r e g u l a t i o n s  shal l  be s ta ted.  

special processes and i n s p e c t i o n  t echn iques  r e q u i r i n g  13.2 

be s t a t e d ;  e.g. " C e r t i f i c a t i o n  shall  

engaged i n  the fo l lowing  specialized 

certif ied p e r s o n n e l  shal l  

be r e q u i r e d  f o r  p e r s o n n e l  

process and i n s p e c t i o n  ac t iv i t ies :  I I 

.' 14-3 The e x t e n t  of l a b o r a t o r y  f a c i l i t i e s  t o  be established and 

f a i l u r e  a n a l y s i s  f u n c t i o n  t o  be performed by the c o n t r a c t o r  

a t  the l aunch  s i t e  sha l l  be s t a t e d .  Time p e r i o d s  for noti- 

f i c a t i o n  of f a i l u r e s  and mal func t ions  and for  i n i t i a t i o n  of 

corrective a c t i o n  shall be s t a t e d ,  



MAY 18, 1966 

WORK STATEMENT MANUAL 

R&W REQU I REMENTS ' 



.4.0 
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4.1.2 

REQA Requirements 

The  succeeding paragraphs indicate contractua 

necessary for  development and implementation o f  an 

There are  3 sections covering general RGQA require 

requi rements 

RGQA Program. 

ents, specif ic  

Rel iabi l i ty  oriented requirements and specif ic  Quality oriented 

requirements. 

contract items a r e  included; in t h e  remainder of cases, the contract 

requirement is explained w i t h  the  wording l e f t  u p  to  t h e  contract 

author. 

I n  some cases suggested samples of specif ical ly  worded 

4.1 Genera 1 Requ i remen t s  

4.1.1 Program Plan 

fndicate  t h e  basis for  t h e  program plan as well as  any special 

instructions and exceptions. The following wording is suggested: 

"The contractor shall  develop and implement an RGQA Program c 

Plan i n  accordance w i t h  the provisions o'f NPC 250-1, 

NPC 200-2, t h e  (Proqram name) RIQA Program Plan and 

instructions and exceptions i n  fo1IcwTng paragraphs of t h i s  

a r t i c l e  ( a r t i c l e  ). This contractor RGQA Program Plan, 

when approved in w r i t i n g . b y  t h e  contracting off icer ,  shalJ 

become a p a r t  of t h e  Work Statement of t h i s  contract. 

conf l ic t  ex is t s  between t h e  provisions of any of t h e  above 

mentioned documents and those of the approved contractor 

R&@ Program Plan, t h e  l a t t e r  shall  have precedence." 

9 

If 

Re1 iabi 1 i t y  Goal 

Where hardware is involved there w i l l  undoubtedly be a Rel iabi l i ty  

Goal requirement. The following wording i s  suggested: 

1 



"The object of the Reliability Program shall be to assure 

4.1.3 

4.1.4 . 

4.1.5 

that the probability of successful performance of the con- 

tractual end-item(s) in accordance with ;technical require- 

ments as specified in 
,; 
i. (indicate performance specification 

numbers ) is 0. from (starting point 

of operation performance) for (period of operation) 

at % confidence." (If additional reliability 

goals are desired, they should be inserted here). 

Caqnizant NASA Installation 

As long as NPC 250-1, NPC 200-2 and NPC 200-3 govern RGQA 

activities of the contractor, the following statement should 

appear in the contract: 

"Wherever the term "cognizant NASA instal lation" appears in 

NPC 250-1, NPC 200-2 or NPC 200-3, it shall mean (Insert - 
NASA Center qoverning the procurement) 1 1  

Proq ram Rev i ews 

(Reference NPC 250-1, par. 2.3) 

Specify the frequency of REQA Program reviews as fol lows: 

"RGQA program reviews shall be conducted at least 

bi-annual, quarterly, monthly, or whatever frequency is 

desired), as well as at the following major milestones: 

(identify the milestones) . Additional 

( i ndi ca te 

reviews will be scheduled when requested by the customer." 

Proqram Control 

(Reference NPC 250-1, para. 2.4; and NPC 200-2, para. 3.2) 

Give specific guidance on those aspects of Program Control for 

which the NASA Procurement governing agency has special require- 

ments and, i f  appropriate, indicate the preferred system of control. 
, 2 



' .. 

4.1.6 

4.1.7 

4.2 

4.2.1 

Documentation 

(Reference NPC 250-1 para. 5.1; 

The following is suggested word 

"The contractor shall furii 

and NPC 200-2, para. 2.2). 

ng: 

sh or have available the 

documentation listed in the Document Rqguirements List 

(DRL), NASA Form 1106, (Appendix of the work 

statement). This list will be accompadied by a specific 

Document Requirement Description (DRD) for each document 

on the list." 

Reporting Requi rements 

(Reference NPC 250-1, para. 5.2 & 5.3; and NPC 200-2, 

para. 14.2). 

Reporting requiremnts for the RGQA Program may be detailed 

in the RGQA requirements or they may be listed in another 

article of the contract, or they may appear in both places. 

Wherever they appear, be sure that any requirements in 

addition to those listed in NPC 250-1 and NPC 200-2 are noted 

and described as to content, frequency and recipient. If the 

requirements appear in more than one place, they should be 

cross-referenced. 

I :  

! 

Specific Reliability Oriented Requirements 

Reliability Math Models 

(Reference NPC 250-1, para. 3.3, & 4.4). 

The following wrding is suggested: 

"The contractor shall develop and maintain Reliability 

math models and shall use these models as a basis for 

3 



4.2.3 

4.2.2 

.making Reliability predictions, apportionments and 

assessments. The models wi 11 consider ( i nd i ca te 

t h e  eqpt. level(s) to be considered, e.q.. subsystem, 

system, component, etc.) . Details of "Apollo 
Reliability Analysis Review and Estimation Guidelines'' 

(RA 006-007-1.) shall be considered in the development 

and maintenance of the models. The models and their 

input data shall be reviewed and verified by the 

(insert the name of the NASA Center governinq the 

procurement ) at least every ( indicate 

frequency of reviews) . The models wi 11 be updated 

every II 

Functional Block Diagrams 

(Reference NPC 250-1, para. 3.2.2). 

The following wording is suggested: 

"The maximum period between submitting updated functional 

block diagrams shall not exceed months. I '  

Reliability Predictions I Assessments 

(Reference N P C  250-1, parq3.3 E. 4.4) 

Specify the milestone or time at which the initial prediction 

is required and the succeeding major or intermediate milestones 

at  which revised predictions are required. Also, if appropriate, 

prescribe the msthod o f  prediction to be used and furnish 

detailed supplemental guidance. Indicate that reliability 

assessments wi 1 1 be updates of re1 iab i 1'i ty predict ions and 

. 

indicate the frequency of performance of such assessments. 

4 



' .. 

4.2.4 

4.2.5 

Special Re1 iabi 1 ity Controls 

(Reference NPC 250-1, para. 2.6) 

List those elements of the system considered by NASA to be 

rrmajorft in terms of the need for special reiiability I .  control 

by a formal reliability program. The list qay be identified 
.~ 

as "suggested" where it is desi red to obtain contractor 

inputs for subsequent negotiation. 

Indicate those elements of the system considered by NASA to 

be "major" so as to require the use of resident prime 

contractor representatives in subcontractor faci 1 ities. This 

list may be Identified as "suggested" where it is desired to 

defer the final decision until specific information on 

subcontracts is proposed. 

i 
i -  

Failure Mode, Effect, E Criticality Analysis 
i,, (p: 8 -7 

(Reference NPC 250-1, para. 3.4) /.$ @ / A /  ir p -,/ 
i/ 

Insert the following words: 

"A criticality analysis by criticality cl-ass-oT number 

shall be performed on each end item equipment design in 

accordance with (appl icable NASA Center Document)." 

4.2.6 Miss ion Prof i 1 e 

(Reference NPC 250-1 para. 3.2.1) 

4.2.7 

It is possible that "mission profile performance requirema ts" 

may not be appropriate for use with this contract. If so, 

amend the statement to read ''operational performance requirements." 

standardization of Desiqn Practices 

(Reference NPC 250-1, para. 3.8) 

Modifications to the concractors existing standards and 

specifications will be kept to a minimum, consistent with 

5 



equipment requirements. Use either of the following two 

4.2.8 

suggested wordings: 

"NASA Design Criteria to be incorporated in the 

contractor's and subcontractor5 design standards 

systems is contained in Appendix 

3 

11 
, 

"There i s no requ i rement to i ncorpora te NASA Design 

Criteria in the contractor's or subcontractor's design 

standards sys tems. 'I 

Parts & Materials 

(Reference NPC 250-1 para. 3.9.1, 3.9.2, G 3.9.3; and 

NPC 200-2 para. 4.2.2). 

On some contracts, it may not be desirable to have the 

contractor establish a group of parts and materials 

specialists. In such cases, indicate that paragraph 3.9.1 

of NPC 250-1 is not a requirement. The following additional 

wording i s  suggested: 

"A list o f  preferred parts already proven on other 

systems is included in 

appendix or table No.) . The contractor shall use 
these parts where applicable so as to limit the scope of 

his parts selection effort. When the contractor is 

required t o  establish additional preferred parts lists, 

the types of parts shall be described in the work 

statement." 

(note the appropriate 

6 



. = .  

4.2.9 Reliability Demonstration Tests 

(Reference NPC 250-1 para. 4.3.4) 

The following wording is suggested: 

"Re1 iabi 1 i ty demonstration tests wi 1 1  be conducted in 
i 

accordance with section 3.7 of NPC 5OOylO. The 

Reliability Evaluation Plan (per NPC 250-1 para. 4.2) 

shall identify all items of hardware and the number of 

each type to be subjected to re1 iabi 1 itycbmonstration 

tests, ' I  

4.3 Specific Quality Oriented Requirements 

403.1 Inspection System 

(Reference NPC 200-3 para. 1.2 and 2.2) 

The following wording is suggested: 

"The contractor shall develop and implement an 

Inspection Plan in accordance with the provisions of 

NPC 200-3. This Inspection Plan shall be a part of the 

Quality Program Plan. If conflict exists between the 

provisions of NPC 200-3 and those of the approved 

Inspection Plan, the latter shall have precedence." 

4.3.2 

4.3.2.1 (Reference NPC 200-2 para. 1.5 and NPC 200-3 para. 1.5) 

When Qual ity/lnspection program plans for specific sub- 

contractors or for subcontractors of specific equipment are 

Subcontractor Qual i ty/lnspection Plans 

required to be transmitted through (prime contractor) to 

the (NASA Center) for review or approval, the 

subcontractor or equipment shall be 1 isted. The following 

wording is suggested: 

7 



"The following subcontractors a r e  required to  s u b m i t  

( Q u a l i t y  and/or Inspection) 

(prime contractor) fo r  transmittal to  t h e  

program plans t o  

NASA Center): 

(name of subcontractor) 

(name of subcontractor) 

(name of subcontractor) ' I .  

4.3.2.2 (Reference NPC 200-2 para. 5.3.1 and NPC 200-3 para. 3.1) 

When t h e  prime contractor invokes NPC 200-2 o r  NPC 200-3 i n  

subcontracts, t h e  subcontractor shall  furnish the required 

documentation to  him. The prime contractor s h a l l  forward 

copies t o  t h e  ( NASA Center) o r  i ts  designated 

representative i n  accordance w i t h  t h e  DRL. 

4.3.2.3 (Reference NPC 200-2 para. 5.3.1 and NPC 200-3 para. 3.1) 

If an equivalent specif icat ion is proposed by the prime con- 

t rac tor  i n  lieu of N P C  200-3 for  procurements, i t  shall  b e  

s u b m i t t e d  t o  the (NASA Center) for  review a t  leas t  

two weeks pr ior  t o  i ts  use i n  procurement documents. 

4.3.2.4 (Reference NPC 200-2 para. 1.2) 

When the provisions of NPC 200-2 a r e  t o  be  applied to  spec i f ic  

4.3.3 

. major subcontracts, t h e  contract shal l  s t a t e  the subcontractor 

and/or equipment t o  which t h i s  provision applies. 

Off-the-shelf and Commercial I tems 

(Reference NPC 200-2 para. 5.7 and NPC 200-3para. 3.1) 

When so required by t h e  procuring agency for  off-the-shelf and 

commercial items, t h e  following statement i s  suggested t o  be 

. 

included i n  the  work statement: 



' .  

" A l l  receipts at the contractor's plant, including 

4.3.4 

4.3.5 

'off-the-shelf' and commercial items, shall be clearly 

identified and this ident:ty maintained in storerooms 

and during processing in order that items procured under 

NASA contract may be readily recognize?." 

Government: Furnished Property (GFP) 

(Reference NPC 250-1 para. 2.7, NPC 200-2 para. 6.1 and 

NPC 200-3 para. 3.3) 

When it is anticipated or determined that Government Furnished 

Property (GFP) wi 1 1  be suppl ied to the contractor, specific 

instructions regarding the testing, inspection, and handling 

of t h e  GFP shall be included in the work statement, Also, 

when GFP is furnished t o  be used as is without further 

testing and inspection, this shall be stated. 

With respect to GFP the following wording i s  also suggested: 

ttComponents and subsystems which will be furnished to the 

contractor by NASA for inclusion in his equipment are 

identified in (Table . Their operating and 
physical characteristics and necessary re1 iabi 1 i ty data 
are also included in (Table X) I t  

e 

Failure Reportinq 

(Reference NPC 250-1 para. 3.7 and NPC 200-2 para. 14.3) 

, f  a specific format and numbet ing system i s  desired, so 

specify. 

The extent of slaboratory facilities to be established and 

failure analysis function to be performed by the contractor 

at t h e  launch site shall be stated. Time periods for 



4.3.6 

4. 3.7 

4.3.8 

4.3.9 

notification of failures and malfunctions and for initiation 

of corrective action shall be stated. t 

Waiver of Contractor Responsibi 1 ity 

(Reference NPC 200-2 para. 5.1) 

Any waiver of contractor responsibility for certain specific 

procured items shall be stated, e.9. the following wording is 

suggested: 

ITontractor responsibility is  waived for the adequacy and 

quality of the following items and articles: 

(name of article) 

(name of article) 

(name of article) . I 1  

Process Control 

' (Reference NPC 200-2 para. 13.2 and NPC 200-3 para. 3.7) 

Any special processes such as plating, anodizing, radiography, 

magnetic particle and liquid penetrant inspection, heat 

treating, welding, soldering, etc., and/or equipment which 

are required t o  be approved or certified shall be stated. 

Any requirements for personnel certification shall be stated. 

Packinq & Marking 

(Reference NPC 200-2 para. 11.6e and NPC 200-3 para. 3.11) 

Any special packing and marking requirements that differ from 

ICC Regulations shall be stated. 

Pa r t I dent i f i ca t i on 

(Reference NPC 200-2 para. 4.4) 

A listing of all generic items that do not require serialization 

of  identification by lot number after fabrication shall be 

included in t h e  work statement. 

c 

10 



. 1 .  

4.3.10 

4.3.11 

4.3.12 

4.3.13 

4.3.14 

Qual if ication Test Procedures 

(Reference NPC 200-2 para. 4.3e1) 

Any additional requirements beyond NPC 200-2, 

4.3.1, for documentation afid submittal of qua 

procedures shall be described. 

Qualification Status Lists 

(Reference NPC 200-2 para. 4.3.5) 

The following wording is suggested: 

Pa rag ra ph 

ification test 

. 

"The qualification status lists shall be submitted for 

approval to the (NASA Center) initially and 

at intervals in accordance with the DRL." 

Verification Tests of Raw Materials 

(Reference NPC 200-3 para. 3.5) 

The following wording is suggested: 

"Suppliers of fabricated articles shall' supply test 

specimens of raw materials with the fabricated articles 

for verification tests as required by the (NASA Center)." 

Inspection & Tests 

(Reference NPC 200-3 para. 3.6 and 3.12) 

Inspections and tests desired but not contained i n  specifications 

and standards referenced in this work statement shall be stated. 

Requirements for sampling inspection, if applicabJe, or  special 

instructions for screening inspection in lieu of sampling shall 

be stated. 

Electronic Data Process i nq 

(Reference NPC 200-2 para. 4.2.1 and 4.4; and NPC 200-3 para. 

3.13) 

When electronic or mechanized data processing is required by the 

11 



. 

4t4 
i 

procuring agency, the requirements for such data processing 

shall be defined in the work statement. 

Matrix o f  RIQA Requirements for Apollo Proqram Hardware 

The following pages show a series oT RGQA Discipline Charts. 

RGQA discipline is followed by one or more references to Apo 

Program and/or NASA documents as the authority f?r that disc 

c 
5 

Also follow 

development 

in the Apol 

Disciplines 

Eacf, 

IO 

pl i ne. 

ng each discipline are references to designated hardware 

phases. 

o RGQA Program Plan, NHB 5300.1 of October 1965. 

appropriate to each phase are indicated by asterisks 

The designations generally correspond to those 

(tk) below the appropriate phase(s). 

Based on inputs from the Center RGQA Office, the Contracting Officer 

may then specify on the RFP selected RGQA hardware disciplines (from 

t h e  charts) and thei r appropriate hardware development phases that t h e  

contractor must implement on a particular contract. 

- 
I 

12 



RELIABILITY & QUALITY ASSURANCE REQUIREMEN 
AUT I I 

j FOR APOLLO PROGRAM HARDWARE 

"y-_T-__ 
PHASE 

NPC 
400 

Para. 
1.5106 

NPC 
400 

Subpart 
50 

NPC 
C500 

RGQA P R O G W  
D I S C I  P l I  NE 

NPC 
500-10 inn - 

1. 

5300.1 250-1 

RtQA Program Plan 
(Including Inspection Plan) 

* *  
d 

* *  

* *  

* c 

* *  

* *  

* *  

A *  

* 

* *  

* *  

2. RGQA Program Management G Control (b) iii 3.4b 2.4 
2.6 

Sect. 2 Sections 
2 , 3 6 4  

2.3.9 5.1 

1.2 
10.5.4 
10.6.3 
10.7 

10.3 
10.6 

I 

3. REQA Program Requirements 1.5095 

4. RGQA Documentation Adm. E Reqmts. (a) i v  1.5005 4.2 

5. RGQA Program Report 1 ng Requirements (b) x i i i  10.6.12 

10.6.12 
10.7 

10.6.4 

I I 1 I 

6. RGQA Program Reviews 
3.2.4f 

2.2.8d 

2.6.3 
7. 1 p v  1 RGQA Program Audits G Honitoring 

I l l  8. Deslgn Review (RGQA Part icipation) I 2.2.7 d 

9. Review Design Practices, from REQA (a) ii 
Standpoint, f o r  Standardization 

Configuration Management (per NPC 500-1, 
6.0) as related t o  REQA 

10. 5.2 2.2.3~ 3.6.3 
2.2.4c 
2.2.5b 
2.2.6~ 
2.2.7d 
2.3.7 

10.6.6 
10.6.9 
10.6.11 4.7 

7.3.3 
7.4.7 
7.5 

!-J w 
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RELIABILITY G QUALITY ASSURANCE REQUIREME' 
I 1 AU 

N PC 
C500 500-10 

NPC 
400 

Para. 
1.5106 

NPC 
400 

Subpart 
50 

NHB 
5300.1 

RGQA PROGRAM 
D 1 SC I PLI NE 

NPC 
200-2 

NPC 
200-3 

N PC 
250-1 

12. 

- 
13. 

Sect. 6 
10.6.3 

2.2.3k 
2.2.6b 
2.3.8 

3.5 Sect. 11 3.4 
3.11 

Logist ics (NPC 500-3) as re la ted to RGQA 
(Maintenance, Supply, Transportat Ion - 
Preservation, Packaging, Hand1 Ing, Storage 

( lncludi ng Personnel Cert l  f i c a t  Ion) 
10.6.13 2.5 

3.5b 
Sect. 13 3.7 2.2.b 

2.3.2c 

2.2.6h 
2.2.6f 
Sect. 4 

2.2.ac I 

2.2.63 

14. 

- 
15. 

RGQA Analysis o f  Operational G Pre-launch 
considerations (Opn'I gnd. rules; con- 
tingency plans concerning countdown, hold 
scrubs, aborts, and a l ternat ive mlssions; 
pre-launch troubles; constraints. waivers 
deviations, modifications, discrepancies; 
and adequacy o f  correct ive actions) 

10.4 
10.6.1 
10.6.9 

14.7.2.5 

10.4 

10.6.5 

-- 

10.6.1 

FRR's (RGQA Par t ic ipat ion)  I 
I 16. 1 ReIationship of Qua l l t y  to R e l l a b l i l t y  1.4 1.4 1.5005 

1.5005 

2.3.3 
2.3.4 

2.2.3~ 
Sect. 7 

2.2.3c 
2.2.69 
4 .7d l )  

2.2.2c 
2.2.39 
2.3.6 
4.2 b (1) 
4.7 a (5) 

2.2.2b 
2.2.3b, c, 

2.2.4h. i 
Sect. 4 

2.2.2b 
2.2.3e 
2.2.4 i 
2.2.6 i 
Sect.4 

e 

(b) ix, 1 4.2.2 3.9.2 
3.9.5 
2 9 . 6  
3.2.1 

3.2.2 
3.3 
4.4 

17. Parts G Materials Program 

18. Mission P r o f i l e  Analysls 

19. R e l i a b l l i t y  Goals G Apportionment 10.3 
10.6.8 

1 I 

(b) vli 
(b) xii 

10.6.9 

10.6.8 
10.6.9 
10.7 

20. SysteidFunctiondi, Loglc/block diagrams 
and Math Model. 

I 
~ ~ 

21. R e l i a b i l i t y  Predictions G Assessments 2.2.6 

22. R e l i a b l l i t y  Evaluation Program 2.2.6 

3.3 
4.4 

10.5.4 2.2.3q 
3.4 

Sect. 4 
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23. 

24. 

25. 

Analysis of feasible alternatives to 
achieve goals; trade-off studies. 

Failure Mode, Effect E Criticality 
Analysis (FHECA); and determination of 
critical items (Including GSE). 

Redundancy Reqmts. (Eqpt.-human-logistlcs) 

26. Program to minimize human-induced failures 

29. Parts Identification E Traceability 1.5005 

1.5005 

10.6.5 

10.6.3 
10.7 

2.7 

4.4 
5.7 

5.2.5.3.1, 

5.7.6.1.6. 
5.4.5.5.5. 

30. Control OP raw material, purchased parts, 
GFE, and incoming material; and selection 
of  procurement sources. 

31. 

32. 

Failure reporting, failure analysis E 
corrective action (Including UCR's) 

Statlstlcal Q.C. & Sampling -I- 

RELIABILITY E QUALITY ASSURANCE REQUIREMENTS FOR APOLLO PROGRAM HARDWARE 
IRITY 

R&QA PROGRAM 
01 SCI PLl NE 500-10 

NPC 
400 

Para. 
1.5 106 

NHB 
5300.1 

NPC NPC 
250-1 200-2 

Subpart 

10.6.8 
10.6.9 

2.2.2d 
2.2.3f 
2.2.7d 
Sect. 4 

3.3 
3.4 

10.6.2 
10.6.4 
10.6.10 

2.2.3d 
2.2.30 
2.2.49 
2.7 
4.7aW. 
(7) 

7.5.3f, 9 

2.2.31 3.3 

3.5 

3.5 

2.2.31 

2.2.3k 
2.6. la 

28. bst-Flight Reliab. Analysis 6 Evaluation 4.3.9 
4.3.10 I 4.3.11 

2.2.3n 
7.2e 
7.4.2 
7.4.10 

2.2.3r 
2.2.3s 
2.2.4b 
7.4.5 

2.2.3t 
2.2.h 
2.2.59.J 
2.2.6f 
2.2.7~ 
2.6 
5.2.3 
7.4.7 

(b) vlii 10.6.5 
10.6.6 
lo. 6.11 

-t- 10.6.5 
I 
4.2.1 
Sect. 12 

33. 1 In-process inspection 1 , 

2.2.3s 
2.2.4b 
2.2.5a 
2.2.6a 
7.4.9 

1.5005 7.3 
7.4 



RELIABILITY & QUALITY ASSURANCE REQUIREMENTS FOR APOLLO PROGRAM HARDWARE 
IRITY 

5300.1 250-1 

7.4.8 

NPC NPC 
400 400 NPC 

C500 
Para. Subpart 
1.5106 50 

REQA PROGRAM 
01 SCI PLI NE 

NPC 
500-10 

NPC 
200-2 

NPC 
200-3 

4.4 
7.5.4 

3.7 Control & Standardlzation of Processes 6 
Process Ssecs: and Process Certificatlon 

-IC 2.2.3r 3.8 
7.4.8 

7.3 
7.4 
7.5 

Standardization & Control of Fabrication I 
Assemb 1 y Practices 

inspection Stamp Control 2.2.3s 
2.2.4e 
2.3.2b 

5.7 
Sect. 10 

Sect. 8 
10. la 

3.10 

3.8 
2.2.6f 

2.2.5h 

3.3.8.2 5.10 
Sect. 9 

3.9 39. Haint. & Calibration of  Inspection, 
Measuring & Test Equipment 

40. Govt. Q. A. Actlvlty 

41. Parts Quailflcatlon Test Program 

42. Reliab. Demonstration Test Program 

1.3 
2.2.8 

1.5 
5.3.lb 
5.4 a. 2 

1.5 2.2.4d 1.4.1 
2.2.40 
2.3.4 
2.4.5 
3.3 
5.4 
6.3.6 

2.2.43 
2.2.5~ 
2.2.6e 

2.2.4k 
2.2.5d 

2.4.4 
3.7 

1.3 
2.3 
3.2 
3.3 
6.2 

43. 2.2.3~ 1.3.2 
2.2.53 3.3b 
2.2.7e I 3.5a OveraI 1 Test Program (REQA partlcipetion 

in development, review for REQA impact, 
verification, recomnendation fo r  revislon 
based on RGQA analysis, and Test/Reliab./ 
Qual ity relationship). 

Development Testing 

1.4 
2.1. 
4.2.1 
12.2 2.3.2a (3) Sect. 4 

2.3.10 I - 
43A. 4.3 (a) i i i  10.6.6 

12.4.1 
3.4 

I 



RELIABILITY E QUALITY ASSURANCE REQUIREMENTS FOR AWLLO PROGRAM HARDWARE 
I IRlTY AU I 

N PC 
250-1 

REQA PROGPAH 
D I  SCI PLl NE 500-10 

NPC I NPC 
C500 

NHB 
5300.1 

NPC 
200-2 

NPC 
200-3 

10.6.3 
10.6.6 
12.4.4 

4.3 
7.3 
7.4 

3.6 2.2.3s 
2.2.41 
2.2.40 
2.2.5e 

End-Item Acceptant I Testing 3.8 

10.6.6 
12.4.2 

3.9.4 4.3 

- 

Quallfication Testing 3.6 (a) I l l  (6) 1.5005 2.2.3t 
2.2.3~ 
2.2.4J 
2 . 2 . h  
2.2.5~ 
2.2.59 
2.2.6e 
7.4.6 

2.2.3~ 
2.2.4k 
2.2.5d 

2.2.5f 
2.2.6b 
2.2.6d 
2.7 

4.3.4 10.4 
10.6.6 
12.4.3 

Re1 lab. Demonstration Testing 2.4.4 

Checkout of  Fit. Hdwr. 
43E. 

- 
43F. 

io. 6.6 
12.4.4 
12.4.5 

Flight Testing I Sect. 4 1 12.4.7 
12.4.8 

43G. Post-FI ight Testing I 3.11 I io. 6.6 
12.4.6 

44. 

- 
45. 

10.6.7 2.2.3s 
2.2.42 
2.2.41 
2.2.40 
2.2.5e 
2.2.6e 

3.2.1 
3.5a 
3.9.3 
4.3.3 

5.1 
7.2 
7.3.1 
7.4.2.2 

3.6 Acceptance Criteria and Procedures; (a) i l l  
Rev1 ews 
(Including narrative end-item reports) 

- .~ 
C O W  (RCQA Participation) 2.4.5 

3.3.6 
2 . 2 . b  
2.2.51 

2.2.2c 
2.3.1 

10.6.7 
12.1 

10.2.4 
10.6.8 
11.2.1 

46. 

- 

3.5 


